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1
RECORDING APPARATUS

BACKGROUND

1. Technical Field

The present invention relates to a recording apparatus.

2. Related Art

In the related art, recording apparatuses each including a
heater that dries ink ejected onto a recording medium are
used. Among them, recording apparatuses each including an
electromagnetic wave irradiating portion that irradiates a
recording medium with an electromagnetic wave are gen-
erally used in order to dry ink ejected onto the recording
medium. For example, a recording apparatus including an
electromagnetic wave irradiation heater such as a halogen
heater or a sheath heater is disclosed in JP-A-2013-28094
and JP-A-2012-45855.

In addition, a recording apparatus including a platen that
supports a recording medium in a recording medium trans-
portation path and a heater that corresponds to a position of
the platen is disclosed in JP-A-2013-28094 and JP-A-2012-
45855. Here, a recording medium that is provided adjacent
to a plurality of platens made of aluminum alloy in a
recording medium transportation direction is disclosed in
JP-A-2013-28094.

However, as disclosed in JP-A-2013-28094 and JP-A-
2012-45855, in a recording apparatus including a heater of
a type irradiating an electromagnetic wave such as infrared
light according to the related art, vapor evaporated from ink
ejected onto a recording medium is condensed in a medium
supporting portion by the heater in some cases so that a
recording medium becomes wet.

SUMMARY

An advantage of some aspects of the invention is to
suppress the vapor evaporated from the ink by electromag-
netic wave irradiation from being condensed in the medium
supporting portion.

According to an aspect of the invention, there is provided
a recording apparatus including an electromagnetic wave
irradiating portion that radiates an electromagnetic wave and
dries ink by using the electromagnetic wave; a first medium
supporting portion that supports a recording medium in an
irradiation area of the electromagnetic wave irradiating
portion and has an opening portion through which vapor
evaporated from ink ejected onto the recording medium by
electromagnetic wave irradiation by the electromagnetic
wave irradiating portion passes; and a second medium
supporting portion that is provided adjacent to the first
medium supporting portion and has a thermal conductivity
lower than the first medium supporting portion.

Here, “to support a recording medium in an irradiation
area of the electromagnetic wave irradiating portion” for a
first medium supporting portion is not limited to a structure
in which first medium supporting portion supports the
recording medium in the same range as a range of the
irradiation area. That is, even if the first medium supporting
portion has a configuration of supporting the recording
medium in an area (non-irradiation area) outside the range of
the irradiation area, as long as the range for supporting the
recording medium in the non-irradiation area is in the range
for causing temperature to become high due to the heat
transfer from the irradiation area, and accordingly conden-
sation is not generated, the range is included in the inven-
tion.
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Since a result changes according to conditions such as a
form or a material of the first medium supporting portion,
and an intensity of the energy of the electromagnetic wave
irradiation, the range may not be determined in a uniform
manner, but the inventors of the invention confirmed that
condensation does not generally occur up to a point in the
range of about 20 mm beyond than the irradiation area.

Further, the structure of supporting the recording medium
in a range narrower than the irradiation area is also included
in the scope of the invention. In the case of the structure of
supporting the recording medium in a narrower range, the
lower limit is not limited to a specific range in relation to the
problem of condensation.

In addition, the “opening portion” in the “opening portion
through which vapor evaporates from ink passes” of the first
medium supporting portion means an opening through
which the evaporated vapor passes toward an opposite side
of the first medium supporting portion from the recording
medium.

In this case, an opening portion through which vapor
evaporated from ink passes is provided in the first medium
supporting portion. Therefore, it is possible to cause the
vapor evaporated from the ink by electromagnetic wave
irradiation to escape through the opening portion in a
direction going away from a part of the first medium
supporting portion that faces the recording medium, that is,
a contact area of the first medium supporting portion and the
recording medium. According to this, it is possible to easily
reduce an actual amount of the vapor which becomes the
condensation source in the vicinity of the medium support-
ing portion, and thus hardly any condensation occurs in the
vicinity of the medium supporting portion.

Then, in this case, the second medium supporting portion
that has a thermal conductivity lower than the first medium
supporting portion is provided adjacent to the first medium
supporting portion. Therefore, hardly any condensation
occurs due to the second medium supporting portion having
a lower thermal conductivity in an area outside of the
irradiation area (the non-irradiation area) and outside the
first medium supporting portion.

That is, in this case, it is possible to suppress the vapor
evaporated from the ink by the electromagnetic wave irra-
diation from condensing in the medium supporting portion
by combining the first medium supporting portion (having
the opening portion) and the second medium supporting
portion (having a lower thermal conductivity than the first
medium supporting portion). According to this, it is possible
to reduce a possiblilty that the recording medium may
become wet and dirty.

The recording apparatus may further include a transport-
ing portion that transports the recording medium, the second
medium supporting portion has the first medium supporting
portion adjacent to at least one side of the recording medium
in a transportation direction by the transporting portion.

In the recording apparatus including the transporting
portion that transports the recording medium, it is possible
to effectively suppress the condensation of the vapor evapo-
rated from the ink by the electromagnetic wave irradiation in
the medium supporting portion.

In the recording apparatus, the second medium supporting
portion has a thermal conductivity equal to or greater than
0.057 W/(m'K) and equal to or less than 30 W/(m-K).

In this case, the second medium supporting portion has a
thermal conductivity equal to or greater than 0.057 W/(m-K)
and equal to or less than 30 W/(m'K). Therefore, for
example, a thermal conductivity is lower than a medium
supporting portion made of, for example, an aluminum alloy



US 9,446,605 B2

3

having a thermal conductivity of about 230 W/(m'K) in the
related art and hardly any vapor is condensed on the surface
of the corresponding second medium supporting portion.
That is, it is possible to suppress the vapor evaporated from
the ink by the electromagnetic wave irradiation from being
condensed in the second medium supporting portion. As
described above, since the first medium supporting portion
can cause the vapor to escape by being provided with the
opening portion, the amount of the vapor which becomes the
condensation source can be decreased so that the vapor can
be further suppressed from being condensed on the surfaces
of the corresponding second medium supporting portion.

In the recording apparatus, a supporting area of the
recording medium on which the first medium supporting
portion supports the recording medium is smaller than a
supporting area of the recording medium on which the
second medium supporting portion supports the recording
medium.

In this case, the size of a supporting surface of the
recording medium on which the first medium supporting
portion supports the recording medium is smaller than the
size of a supporting surface of the recording medium on
which the second medium supporting portion supports the
recording medium. According to the configuration described
above, when the recording medium that the vapor penetrates
is used, since the vapor density in the vicinity of the first
medium supporting portion can be easily decreased, the
vapor is easily guided from recording medium supporting
surface of the second medium supporting portion to a
recording medium supporting surface of the first medium
supporting portion. Therefore, it is possible to effectively
suppress the vapor evaporated from the ink by the electro-
magnetic wave irradiation from being condensed in the
medium supporting portion.

In the recording apparatus, a contact angle of the second
medium supporting portion with a droplet generated by
condensation of the vapor evaporated from the ink ejected
onto the recording medium by the electromagnetic wave
irradiation by the electromagnetic wave irradiating portion is
greater than a contact angle in the first medium supporting
portion with the droplet.

In this case, the contact angle of the second medium
supporting portion with the droplet generated by condensa-
tion of the vapor evaporated from the ink ejected onto the
recording medium by the electromagnetic wave irradiation
by the electromagnetic wave irradiating portion is greater
than the contact angle in the first medium supporting portion
with the droplet. Having a great contact angle with the
droplet means repelling (becoming wet with a droplet being
difficult) the droplet being easy, and condensation of a
droplet being difficult. That is, it is possible to suppress the
vapor evaporated from the ink by the electromagnetic wave
irradiation from being condensed in the corresponding
medium supporting portion.

The recording apparatus may further include a vapor
condensation portion that condenses the vapor that passes
through the opening portion.

Here, the “vapor condensation portion” means a configu-
ration that causes vapor in contact with the surface to be
more easily condensed than in the medium supporting
portion in a drying process. Particularly, the vapor conden-
sation portion is made of a material having a high thermal
conductivity such as an aluminum alloy, and is also config-
ured to have a low temperature at which vapor being in
contact is condensed. Further, it is obvious that the invention
is not limited to the exemplary configuration.
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In this case, the first medium supporting portion is pro-
vided with the opening portion through which the vapor
evaporated from the ink passes, and includes the vapor
condensation portion that causes the vapor that passes
through the opening portion to be condensed. Therefore, the
vapor evaporated from the ink reaches the vapor condensa-
tion portion through the opening portion and is actively
condensed in the vapor condensation portion.

According to this, it is possible to cause the vapor to be
condensed in the vapor condensation portion before the
vapor evaporated from the ink is condensed in the second
medium supporting portion. That is, it is possible to more
effectively suppress the vapor evaporated from the ink by the
electromagnetic wave irradiation from being condensed in
the second medium supporting portion.

In this case, a thermal conductivity of the vapor conden-
sation portion is higher than a thermal conductivity of the
second medium supporting portion.

In this case, a thermal conductivity of the vapor conden-
sation portion is higher than the thermal conductivity of the
second medium supporting portion. That is, the vapor con-
densation portion is configured with a material that causes
the condensation more easily than the second medium
supporting portion. The vapor evaporated from the ink by
the electromagnetic wave irradiation is actively condensed
in the vapor condensation portion, and accordingly it is
possible to effectively suppress the vapor from being con-
densed in the second medium supporting portion.

The recording apparatus may further include a transport-
ing portion that transports the recording medium, an elec-
tromagnetic wave irradiation length of the electromagnetic
wave irradiating portion in an intersecting direction that
intersects a transportation direction of the recording medium
by the transporting portion corresponds to a length of the
first medium supporting portion in the intersecting direction.

Here, the “length of the first medium supporting portion
in the intersecting direction” may be a length of an area
including an outer frame when the first medium supporting
portion includes the outer frame or the like, or may be a
length of an area in which the opening portion is provided
without including the outer frame.

In addition, “to correspond to a length of the first medium
supporting portion in the intersecting direction” means being
equal to or greater than the length of the first medium
supporting portion in the intersecting direction, and the
equal means being slightly smaller than the length of the first
medium supporting portion in the intersecting direction.

In this case, the electromagnetic wave irradiation length
of the electromagnetic wave irradiating portion in the inter-
secting direction corresponds to the length of the first
medium supporting portion in the intersecting direction.
Therefore, the temperature distribution of the first medium
supporting portion in the intersecting direction can be made
to be small, that is, a portion in which the temperature
difference is great is not generated, and accordingly the
generation of the condensation at the end portion of the first
medium supporting portion in the intersecting direction or
the like can be suppressed.

In the recording apparatus, a distance from an electro-
magnetic wave irradiation area of the electromagnetic wave
irradiating portion to the second medium supporting portion
is equal to or less than 20 mm.

Here, the “distance from the irradiation area to the second
medium supporting portion™ is a so-called gap between the
irradiation area and the second medium supporting portion,
and means a minimum distance from the irradiation area to
the second medium supporting portion.
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In this case, the distance from an electromagnetic wave
irradiation area of the electromagnetic wave irradiating
portion to the second medium supporting portion is equal to
or less than 20 mm. According to the configuration described
above, when the second medium supporting portion made of
a material that causes hardly any condensation to occur in an
area in which the condensation easily occurs is provided, it
is possible to effectively suppress the condensation of the
vapor evaporated from the ink by the electromagnetic wave
irradiation in the medium supporting portion.

According to another aspect of the invention, there is
provided the recording apparatus including a first medium
supporting portion that supports a recording medium and has
a ventilative opening portion in an electromagnetic wave
irradiation area for drying ink; and a second medium sup-
porting portion that is provided adjacent to the first medium
supporting portion, the first medium supporting portion and
the second medium supporting portion are configured so that
condensation of vapor evaporated from the ink recorded on
the recording medium by electromagnetic wave irradiation
is reduced.

Here, “to be configured so that condensation is reduced”
does not mean that vapor is not at all condensed in the
medium supporting portion, and the expression is used as
meaning that even if condensed liquid in the medium
supporting portion is attached to the recording medium, the
condensation is not a problem as long as the condensation is
not of the degree of being recognized as a stain.

In this case, the first medium supporting portion and the
second medium supporting portion are configured so that
condensation of vapor evaporated from the ink recorded on
the recording medium by electromagnetic wave irradiation
by the electromagnetic wave irradiating portion is reduced.
Therefore, it is possible to suppress the vapor evaporated
from the ink by the electromagnetic wave irradiation from
being condensed in the first medium supporting portion and
the second medium supporting portion to contaminate the
recording medium.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described with reference to the
accompanying drawings, wherein like numbers reference
like elements.

FIG. 11is a side view schematically illustrating a recording
apparatus according to Embodiment 1 of the invention.

FIG. 2 is a perspective view schematically illustrating a
first medium supporting portion and second medium sup-
porting portions in the recording apparatus according to
Embodiment 1 of the invention.

FIG. 3 is a side view schematically illustrating the first
medium supporting portion and the second medium sup-
porting portions in the recording apparatus according to
Embodiment 1 of the invention.

FIG. 4 is a plan view schematically illustrating the first
medium supporting portion and the second medium sup-
porting portions in the recording apparatus according to
Embodiment 1 of the invention.

FIG. 5 is a side view schematically illustrating a first
medium supporting portion and second medium supporting
portions in a recording apparatus according to Embodiment
2 of the invention.

FIG. 6 is a side view schematically illustrating a recording
apparatus according to Embodiment 3 of the invention.

FIG. 7 is a perspective view schematically illustrating the
first medium supporting portion, the second medium sup-
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porting portions, and a vapor condensation portion in the
recording apparatus according to Embodiment 3 of the
invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Embodiment 1 FIGS. 1 to 4

Hereinafter, a recording apparatus according to Embodi-
ment 1 is described in detail with reference to the accom-
panying drawings.

First, a recording apparatus according to the embodiment
is described. The recording apparatus is a recording appa-
ratus that can perform recording on a recording medium by
water-based color ink, but the recording apparatus is not
limited to the recording apparatus that can use water color
ink. In addition, the recording apparatus is a so-called after
heater-type recording apparatus that includes a first medium
supporting portion and a second medium supporting portion
of the invention at positions different from a recording area
(position to which nozzle surface of the recording head can
face). However, the invention is not limited to such a
recording apparatus, and the recording apparatus may
include the first medium supporting portion and the second
medium supporting portion of the invention in the recording
area. Further, the recording apparatus is a recording appa-
ratus that transmits a recording medium to a recording head
and performs recording. However, the recording apparatus
may be a so-called flat bed-type recording apparatus that
moves a recording head to a medium supporting portion.

FIG. 1is a side view schematically illustrating a recording
apparatus 1 according to the embodiment.

The recording apparatus 1 according to the embodiment
includes a setting portion 2 that sets a roller R1 so that a
recording medium P on which recording is to be performed
can be forwarded. Further, the recording apparatus 1 accord-
ing to the embodiment uses a roll-type recording medium as
the recording medium P, but the recording apparatus 1 is not
limited to the recording apparatus that uses such a roll-type
recording medium. For example, the recording apparatus 1
may use a single sheet-type recording medium.

In the recording apparatus 1 according to the embodi-
ment, when the recording medium P is transported in a
transportation direction A, the setting portion 2 rotates in a
rotating direction C.

In addition, the recording apparatus 1 according to the
embodiment includes a transporting portion 15 that includes
a plurality of transport rollers (not illustrated) for transport-
ing the roll-type recording medium P in the transportation
direction A at a position near a platen 3 or the like. The
setting portion 2 rotates in the rotating direction C, the
plurality of transportation rollers (not illustrated) of the
transporting portion 15 rotate, and a winding portion 14 to
be described below rotates in the rotating direction C, so that
the recording medium P is transported in the transportation
direction A. The movement path of the recording medium P
at the time of transportation is the transportation path of the
recording medium P.

In addition, the recording apparatus 1 according to the
embodiment includes a recording mechanism 16 that per-
forms recording by causing a recording head 4 to perform
scanning in a reciprocating manner in a scanning direction
B that intersects the transportation direction A of the record-
ing medium P. The recording head 4 performs recording by
ejecting ink from nozzles onto the recording medium P on
a recording area 29 in the transportation path of the record-
ing medium P transported by the transporting portion 15. An
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image is formed (recorded) on the recording medium P by
the ink ejected from the recording head 4. Further, the
recording apparatus 1 according to the embodiment includes
the recording mechanism 16 that performs recording by
causing the recording head 4 to move in a reciprocating
manner. However, the recording apparatus may include a
so-called line head.

Here, the “line head” is a recording head in which a nozzle
area formed in a direction intersecting the transportation
direction A of the recording medium P can cover the entire
area of the recording medium P in the intersecting direction
and which is used in a recording apparatus that forms an
image by fixing one of the recording head and the recording
medium and moving the other. Further, the nozzle area of the
line head in the intersecting direction may not be capable of
covering the entire area of the recording medium P in the
intersecting direction which corresponds to the recording
apparatus.

In addition, here, the area that faces the recording head 4
when recording is performed on the recording medium P is
the recording area 29. Specifically, the area that is on a
nozzle formed surface 30 of the recording head 4 and faces
the nozzle configuration area (not illustrated) that ejects ink
is the recording area 29. Further, in the recording mechanism
16, since a portion of a volatile component in the ink ejected
onto the recording medium P on the recording area 29
evaporates, an electromagnetic wave irradiation-type platen
heater 5 that irradiates the recording area 29 with an elec-
tromagnetic wave such as infrared light or the like that can
heat the recording area 29 in the range of about 50° C. to 60°
C. is provided.

It is desirable to use infrared light as the electromagnetic
wave, and the wavelength thereof may range from 0.76 pm
to 1000 um. Generally, infrared light may be further divided
into near infrared light, mid infrared light, and far infrared
light, according to wavelength. Though there are various
definitions of the division, the wavelengths approximately
range from 0.78 um to 2.5 pm, 2.5 um to 4.0 um, and 4.0 pm
to 1000 um. From this infrared light, it is preferable to use
the mid-infrared light.

A drying mechanism 17 is provided on the downstream
side of the recording medium P of the recording head 4 in
the transportation direction A. The drying mechanism 17
includes the electromagnetic wave irradiation portion 7 that
can irradiate the recording medium P on which recording is
performed by the recording head 4, with an electromagnetic
wave such as infrared light. In addition, the drying mecha-
nism 17 includes a first medium supporting portion 12 that
supports the recording medium P in an irradiation area 18
irradiated with the electromagnetic wave from an electro-
magnetic wave irradiation portion 7, and has an opening
portion 19 (see FIG. 2) through which the vapor evaporated
from the ink ejected onto the recording medium P by being
heated to the range of about 100° C. to 120° C. by the
electromagnetic wave irradiation of the electromagnetic
wave irradiation portion 7 passes. In the irradiation area 18,
the ejected ink is heated to the range of about 100° C. to 120°
C. by the electromagnetic wave irradiation of the electro-
magnetic wave irradiation portion 7. In addition, the drying
mechanism 17 includes second medium supporting portions
21 and 22 which are provided adjacent to the first medium
supporting portion 12 and of which the thermal conductivity
is lower than that of the first medium supporting portion 12.
In a recording apparatus in the related art, since a medium
supporting portion is manufactured by using a material with
high thermal conductivity, the thermal difference between
the irradiation area and the non-irradiation area becomes
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great, and vapor evaporated from ink is condensed in the
medium supporting portion in some cases. However, the
heat may not escape and the temperature does not easily fall
to the low temperature by providing the second medium
supporting portion 21 with the lower thermal conductivity
than that of the first medium supporting portion 12. That is,
the vapor evaporated from the ink does not easily condense
on the first medium supporting portion 12 and the second
medium supporting portion 21.

Here, in the recording apparatus 1 according to the
embodiment, the second medium supporting portion 21 is
provided adjacent to the first medium supporting portion 12
on the upstream of the first medium supporting portion 12 in
the transportation direction A. Further, the second medium
supporting portion 22 is provided adjacent to the first
medium supporting portion 12 on the downstream side of
the first medium supporting portion 12 in the transportation
direction A. However, the invention is not limited to the
configuration described above: the second medium support-
ing portion may be configured to be adjacent to at least one
side of the first medium supporting portion 12 in the
transportation direction A of the recording medium P trans-
ported by the transporting portion 15. That is, either of the
second medium supporting portions 21 and 22 may be
provided.

In addition, a tension adjusting portion 13 that adjusts the
tension of the recording medium P when the recording
medium P is wound is provided on the downstream side of
the drying mechanism 17 in the transportation direction A of
the recording medium P. Then, the winding portion 14 that
can wind the recording medium P is provided on the
downstream side of the tension adjusting portion 13 in the
transportation direction A of the recording medium P. Fur-
ther, in the recording apparatus 1 according to the embodi-
ment, when a roller R2 of the recording medium P is formed,
the winding portion 14 rotates in the rotating direction C.

Subsequently, the first medium supporting portion 12 will
be described in detail.

FIG. 2 is a perspective view schematically illustrating the
first medium supporting portion 12 and the second medium
supporting portions 21 and 22 in the recording apparatus 1
according to the embodiment.

The opening portion 19 is provided in the first medium
supporting portion 12. That is, the opening portion 19
through which vapor evaporated from ink ejected onto the
recording medium P can pass toward the opposite side of the
recording medium P to the corresponding first medium
supporting portion 12 is provided. The opening portion 19
functions to pass the vapor evaporated from the ink, from
one surface of the corresponding first medium supporting
portion 12 to the other surface.

It is possible to cause the vapor evaporated from the ink
by the electromagnetic wave irradiation to escape in a
direction of moving away from a portion that faces the
recording medium P of the first medium supporting portion
12 through the opening portion 19, that is, a contact area of
the first medium supporting portion 12 and the recording
medium P, by providing the opening portion 19. According
to this, it is possible to easily decrease the actual amount in
the vicinity of the corresponding medium supporting portion
of the corresponding vapor which is the condensation
source, and accordingly the vicinity of the corresponding
medium supporting portion is brought into a state in which
hardly any condensation occurs. In addition, an outer frame
6 which also functions as a stiffening member is provided in
the first medium supporting portion 12.
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The shape of the opening portion 19 is not particularly
limited, and may be a round shape or a polygonal shape in
addition to all structures through which vapor can pass.

As a preferable configuration example of the opening
portion 19, a rectangle of which at least a portion is
configured by lining up linear members having diameters of
0.3 mm or less in a lattice shape is included. At least a
predetermined size of an area is needed for the vapor to be
condensed. However, since it is possible to decrease the
sizes of areas other than the opening portion by configuring
at least a portion of the opening portions by using linear
members having diameters of 0.3 mm or less, such a
predetermined size of the area can be decreased, and the
condensation of the vapor at the contact portion of the
recording medium P in the first medium supporting portion
12 can be suppressed to a high degree.

In addition, the opening ratio of the opening portion 19 to
the first medium supporting portion 12 is preferably 40% or
more. The condensation of the vapor in the first medium
supporting portion 12 can be suppressed to a high degree.

According to the embodiment, the second medium sup-
porting portions 21 and 22 having the thermal conductivity
lower than the first medium supporting portion 12 neigh-
boring the first medium supporting portion 12 are provided.
The second medium supporting portion 21 is provided
adjacent to the first medium supporting portion 12 on the
upper stream side of the first medium supporting portion 12
in the transportation direction A. In addition, the second
medium supporting portion 22 is provided adjacent to the
first medium supporting portion 12 on the downstream side
of the first medium supporting portion 12 in the transpor-
tation direction A.

In this manner, since it is configured so that the first
medium supporting portion 12 is provided adjacent to the
second medium supporting portions 21 and 22 having the
thermal conductivity lower than the first medium supporting
portion 12, hardly any condensation occurs in an area
outside (the non-irradiation area) the irradiation area 18 and
outside the first medium supporting portion 12 due to the
second medium supporting portions 21 and 22 having the
low thermal conductivity.

Accordingly, the combination of the second medium
supporting portions 21 and 22 and the first medium sup-
porting portion 12 having the opening portion 19 can
suppress the vapor evaporated from the ink by the electro-
magnetic wave irradiation from being condensed in the
corresponding medium supporting portion.

Further, the recording apparatus 1 according to the
embodiment is a recording apparatus including the trans-
porting portion 15 of the recording medium P, but may be
configured to provide the second medium supporting por-
tions 21 and 22 to be adjacent to both sides of the first
medium supporting portion 12 in the transportation direction
A. Therefore, the recording apparatus including the trans-
porting portion 15 of the recording medium P has a con-
figuration capable of effectively suppressing the vapor
evaporated from the ink by the electromagnetic wave irra-
diation from being condensed in the corresponding medium
supporting portion. However, in order to achieve the effect
described above, the second medium supporting portions 21
and 22 may be provided adjacent to at least one side of the
first medium supporting portion 12 in the transportation
direction A, and the second medium supporting portions 21
and 22 are not limited to the configuration of being adjacent
to both sides of the first medium supporting portion 12 in the
transportation direction A.
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The second medium supporting portions 21 and 22
according to the embodiment have the thermal conductivity
in the range of equal to or greater than 0.057 W/(m'K) and
equal to or less than 30 W/(m-K). That is, since the thermal
conductivity is low in this manner, hardly any condensation
occurs in an area outside (the non-irradiation area) the
irradiation area 18 and outside the first medium supporting
portion 12 due to the second medium supporting portions 21
and 22 having a low thermal conductivity.

The second medium supporting portions 21 and 22
according to the embodiment have incomparably a lower
thermal conductivity than a medium supporting portion
made of, for example, aluminum alloy having a thermal
conductivity of about 230 W/(m'K) in the related art and are
in a state in which hardly any vapor is condensed on the
surfaces of the corresponding second medium supporting
portions 21 and 22. According to this, it is possible to
suppress the vapor evaporated from the ink by the electro-
magnetic wave irradiation from being condensed in the
second medium supporting portions 21 and 22.

As described above, since the first medium supporting
portion 12 can cause the vapor to escape by being provided
with the opening portion 19, the amount of the vapor which
becomes the condensation source can be decreased so that
the vapor can be further suppressed from being condensed
on the surfaces of the corresponding second medium sup-
porting portions 21 and 22.

Further, the thermal conductivity of the first medium
supporting portion 12 is preferably equal to or less than 2.2
W/(m-K), more preferably equal to or less than 0.7 W/(m'K),
and particularly preferably equal to or less than 0.3
W/(m-K).

The configuration material of the second medium sup-
porting portions 21 and 22 to cause the thermal conductivity
to be in a range of equal to or greater than 0.057 W/(m-K)
and equal to or less than 30 W/(m'K) includes, for example,
stainless steel. In addition, examples of the configuration
material of the second medium supporting portions 21 and
22 to cause the thermal conductivity to be in a range of equal
to or greater than 0.057 W/(m-'K) and equal to or less than
2.2 W/(m'K) include glass wool, urethane rubber, a vinyl
chloride compound, polyether ether ketone (PEEK), poly-
phenylene sulfide (PPS), bakelite, and silica glass. In addi-
tion, a stiffening member such as a glass fiber and a carbon
fiber may be included in the materials. Further, among them,
plastic materials are preferably used in view of easy pro-
cessibility.

FIG. 3 is a side view schematically illustrating the first
medium supporting portion 12 and the second medium
supporting portions 21 and 22 in the recording apparatus 1
according to the embodiment. In addition, FIG. 4 is a plan
view schematically illustrating the first medium supporting
portion 12 and the second medium supporting portions 21
and 22 in the recording apparatus 1 according to the embodi-
ment.

Further, the first medium supporting portion 12 and the
second medium supporting portions 21 and 22 are provided
to be inclined as illustrated in FIGS. 1 and 2 when viewed
from the side surface of the recording apparatus 1, but FIG.
3 is a diagram in which the first medium supporting portion
12 and the second medium supporting portions 21 and 22 are
horizontally illustrated for an easier description.

In the recording apparatus 1 according to the embodi-
ment, the size of the supporting surface of the recording
medium P on which the first medium supporting portion 12
supports the recording medium P is smaller than the size of
the supporting surface of the recording medium P on which
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the second medium supporting portions 21 and 22 support
the recording medium P. In detail, as illustrated in FIG. 4, the
length of the first medium supporting portion 12 in an
intersecting direction that intersects the transportation direc-
tion A is identical to the lengths of the second medium
supporting portions 21 and 22 in the intersecting direction
that intersects the transportation direction A. Meanwhile, as
illustrated in FIG. 3, a length 24 of the first medium
supporting portion 12 in the transportation direction A is
shorter than lengths 23 and 25 of the second medium
supporting portions 21 and 22 in the transportation direction

According to the configuration described above, for
example, when the recording medium P that the vapor
penetrates is used, since the vapor density in the vicinity of
the first medium supporting portion 12 can be easily
decreased, the vapor is easily guided from recording
medium P supporting surfaces 33 and 34 of the second
medium supporting portions 21 and 22 to a recording
medium P supporting surface 32 of the first medium sup-
porting portion 12 and the vapor evaporated from the ink by
the electromagnetic wave irradiation is effectively sup-
pressed from being condensed in the medium supporting
portion.

Further, in the recording apparatus 1 according to the
embodiment, the size of the recording medium P supporting
surface 32 of the first medium supporting portion 12 is
smaller than the sizes of the recording medium P supporting
surfaces 33 and 34 of the second medium supporting por-
tions 21 and 22. However, if the size of the recording
medium P supporting surface 32 of the first medium sup-
porting portion 12 is smaller than the size of one of the
recording medium P supporting surfaces 33 and 34 of the
second medium supporting portions 21 and 22, the vapor can
be easily guided from the one of the recording medium P
supporting surfaces 33 and 34 to the recording medium P
supporting surface 32 of the first medium supporting portion
12. Therefore, the size of the recording medium P supporting
surface 32 of the first medium supporting portion 12 may be
configured to be smaller than one of the recording medium
P supporting surfaces 33 and 34 of the second medium
supporting portions 21 and 22.

Further, the invention includes the configuration in which
the size of the recording medium P supporting surface 32 of
the first medium supporting portion 12 is greater than the
size of any one of the recording medium P supporting
surfaces 33 and 34 of the second medium supporting por-
tions 21 and 22, though the effect of guiding the vapor is
reduced in such a configuration.

In the recording apparatus 1 according to the embodi-
ment, the length of the first medium supporting portion 12,
and the second medium supporting portions 21 and 22 in the
intersecting direction that intersects the transportation direc-
tion A corresponds to the maximum width of the recording
medium assumed to be used.

Here, “the maximum width of the recording medium
assumed to be used” includes, for example, the maximum
width of a usable recording medium and a recommended
recording medium described in an operation manual of the
recording apparatus, or the like.

In addition, “to correspond to the maximum width of the
recording medium assumed to be used” means being equal
to or greater than the maximum width of the recording
medium assumed to be used, and to be equal means includ-
ing a case of being slightly shorter than the maximum width
of the recording medium assumed to be used.
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In addition, as illustrated in the electromagnetic wave
irradiation area 18 of the electromagnetic wave irradiation
portion 7 of FIG. 4, the electromagnetic wave irradiation
length of the electromagnetic wave irradiation portion 7 in
the intersecting direction that intersects the transportation
direction A corresponds to the length of the first medium
supporting portion 12 in the intersecting direction.

Here, “the length of the first medium supporting portion
12 in the intersecting direction” may be the length including
the outer frame 6 when the first medium supporting portion
12 according to the embodiment has the outer frame 6 or the
like, but may be the length of an area in which the opening
portion is provided without including the outer frame 6.

In addition, “to correspond to the length of the first
medium supporting portion 12 in the intersecting direction”
means being equal to or greater than the length of the first
medium supporting portion 12 in the intersecting direction,
and to be equal means including a case being slightly shorter
than the length of the first medium supporting portion 12 in
the intersecting direction.

In the recording apparatus 1 according to the embodi-
ment, the electromagnetic wave irradiation length of the
electromagnetic wave irradiation portion 7 in the intersect-
ing direction corresponds to the length of the first medium
supporting portion 12 in the intersecting direction. There-
fore, it is possible to narrow a temperature distribution of the
first medium supporting portion 12 in the intersecting direc-
tion, that is, it is possible to suppress the generation of the
condensation at an end portion of the first medium support-
ing portion 12 in the intersecting direction while a portion in
which a temperature difference is great is not generated.

In addition, as described above, in the recording apparatus
1 according to the embodiment, the electromagnetic wave
irradiation length of the electromagnetic wave irradiation
portion 7 in the intersecting direction is the maximum width
of the recording medium assumed to be used. Therefore, the
temperature distribution of the first medium supporting
portion 12 in the intersecting direction is small, and accord-
ingly the generation of the condensation at the end portion
of the first medium supporting portion 12 in the intersecting
direction is suppressed.

In addition, in the recording apparatus 1 according to the
embodiment, the irradiation area 18 in the transportation
direction A corresponds to the length of the first medium
supporting portion 12 in the transportation direction A. That
is, in the transportation direction A, the first medium sup-
porting portion 12 corresponds to the irradiation area 18, and
the second medium supporting portions 21 and 22 corre-
spond to non-irradiation areas 20.

In this manner, the first medium supporting portion 12
according to the embodiment supports the recording
medium P in accordance with the length of the electromag-
netic wave irradiation area 18 of the electromagnetic wave
irradiation portion 7 in the transportation direction A and the
intersecting direction that intersects the transportation direc-
tion A. However, the first medium supporting portion 12 is
not limited to the structure of supporting the recording
medium P in a range equal to the range of the irradiation area
18. That is, even if the recording medium P is supported up
to an area (the non-irradiation area 20) outside the range of
the irradiation area 18, as long as the range in which the
recording medium P is supported in the non-irradiation area
20 is a range in which the temperature becomes high due to
the heat transfer from the irradiation area 18, and accord-
ingly the condensation is not generated, it is acceptable.

In addition, the recording apparatus 1 according to the
embodiment is configured so that a contact angle of the
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second medium supporting portions 21 and 22 with a droplet
generated by the condensation of the vapor evaporated from
the ink ejected onto the recording medium P by the elec-
tromagnetic wave irradiation by the electromagnetic wave
irradiation portion 7 is greater than a contact angle of the
first medium supporting portion 12 with a droplet.

Having a great contact angle with the droplet means
repelling the droplet being easy (becoming wet with the
droplet being difficult), and condensation of a droplet being
difficult. That is, the first medium supporting portion 12
becomes wet more easily than the second medium support-
ing portions 21 and 22 (vapor is easily condensed), and the
first medium supporting portion 12 can cause the vapor to
escape since the opening portion 19 is provided. Accord-
ingly, the recording apparatus 1 according to the embodi-
ment can further suppress the vapor evaporated from the ink
by the electromagnetic wave irradiation from being con-
densed in the medium supporting portion by specifying the
contact angle.

Embodiment 2 FIG. 5

The recording apparatus according to Embodiment 2 is
described below in detail with reference to the accompany-
ing drawings.

FIG. 5 is a side view schematically illustrating a first
medium supporting portion 31 and the second medium
supporting portions 21 and 22 in the recording apparatus 1
according to Embodiment 2.

Here, though the first medium supporting portion 31 and
the second medium supporting portions 21 and 22 are
provided to be inclined when viewed from the side surface
of the recording apparatus 1 in the same manner as in the
recording apparatus according to Embodiment 1, FIG. 5 is a
diagram horizontally illustrating the first medium supporting
portion 31 and the second medium supporting portions 21
and 22 for easier description thereof, in the same manner as
FIG. 3.

Further, the recording apparatus in Embodiment 2 is
different from the recording apparatus according to Embodi-
ment 1 in that the first medium supporting portion 31 which
has a length 26 in the transportation direction A which is
slightly longer than the first medium supporting portion 12
is provided in place of the first medium supporting portion
12.

The recording apparatus 1 according to Embodiment 2
includes the first medium supporting portion 31 that has the
length 26 in the transportation direction A slightly longer
than that of the first medium supporting portion 12 accord-
ing to Embodiment 1. However, in the same manner as the
recording apparatus according to Embodiment 1, the length
26 of the first medium supporting portion 31 in the trans-
portation direction A is shorter than any one of the length 23
of the second medium supporting portion 21 in the trans-
portation direction A and the length 25 of the second
medium supporting portion 22 in the transportation direction
A. Therefore, the size of a supporting surface 35 of the first
medium supporting portion 31 in the recording medium P is
smaller than the sizes of recording medium P supporting
surfaces 33 and 34 of the second medium supporting por-
tions 21 and 22.

In the recording apparatus 1 according to Embodiment 1,
a distance from the electromagnetic wave irradiation area 18
to the second medium supporting portion 21 of the electro-
magnetic wave irradiation portion 7 and a distance from the
irradiation area 18 to the second medium supporting portion
22 are nearly 0 mm. Meanwhile, in the recording apparatus
1 according to Embodiment 2, a distance 27 from the
electromagnetic wave irradiation area 18 to the second
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medium supporting portion 21 of the electromagnetic wave
irradiation portion 7 and a distance 28 from the irradiation
area 18 to the second medium supporting portion 22 are
nearly 20 mm.

According to the configuration described above, when the
second medium supporting portions 21 and 22 made of a
material that causes hardly any condensation to occur in an
area in which the condensation easily occurs are provided,
it is possible to effectively suppress the condensation of the
vapor evaporated from the ink by the electromagnetic wave
irradiation in the medium supporting portion.

Further, “the distance from the irradiation area 18 to the
second medium supporting portions 21 and 22” is a so-
called gap between the irradiation area 18 and the second
medium supporting portions 21 and 22, and means a mini-
mum distance from the irradiation area 18 to the second
medium supporting portions 21 and 22.

In addition, in the recording apparatus 1 according to
Embodiments 1 and 2, the irradiation area 18 and the second
medium supporting portions 21 and 22 are not overlapped
with each other, but the irradiation area 18 and the second
medium supporting portions 21 and 22 may be configured to
be overlapped with each other.

Embodiment 3 FIGS. 6 and 7

The recording apparatus according to Embodiment 3 is
described in detail with reference to the accompanying
drawings.

FIG. 6 is a side view schematically illustrating the record-
ing apparatus 1 according to Embodiment 3. In addition,
FIG. 7 is a diagram illustrating the first medium supporting
portion 12, the second medium supporting portions 21 and
22, and a vapor condensation portion 8 in the recording
apparatus 1 according to Embodiment 3. Further, the ele-
ments which are common in Embodiment 1 are denoted by
the same reference numerals and descriptions thereof are not
provided.

Further, the recording apparatus according to Embodi-
ment 3 is different from the recording apparatus according to
Embodiment 1 in that the vapor condensation portion 8 is
provided under the first medium supporting portion 12 and
the second medium supporting portions 21 and 22 in the
drying mechanism 17.

The drying mechanism 17 according to the embodiment
includes the vapor condensation portion 8 which has a
thermal conductivity higher than those of the first medium
supporting portion 12 and the second medium supporting
portions 21 and 22, and in which the vapor that passes
through the opening portion 19 is condensed.

Here, the vapor condensation portion 8 means a configu-
ration that causes vapor in contact with the surface to be
more easily condensed than in the medium supporting
portion in a drying process. Particularly, for example, the
vapor condensation portion 8 is made of a material having
a high thermal conductivity, such as an aluminum alloy, and
is also configured so as to have a low temperature at which
the condensation easily occurs.

According to Embodiment 3, the vapor evaporated from
the ink reaches the vapor condensation portion 8 through the
opening portion 19 and is actively condensed in the vapor
condensation portion 8.

According to this, it is possible to cause the vapor to be
condensed in the vapor condensation portion 8 before the
vapor evaporated from the ink is condensed in the second
medium supporting portions 21 and 22. That is, it is possible
to more effectively suppress the vapor evaporated from the
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ink by the electromagnetic wave irradiation from being
condensed in the second medium supporting portions 21 and
22.

However, the vapor condensation portion 8 is not limited
to the configuration described above. As long as the vapor
condensation portion 8 has the thermal conductivity at least
higher than that of the second medium supporting portions
21 and 22, it is possible to cause the vapor to be actively
condensed in the vapor condensation portion 8, and to
effectively suppress the vapor from being condensed in the
second medium supporting portions 21 and 22.

In addition, the vapor condensation portion 8 according to
the embodiment is an element for causing the vapor that
passes through the opening portion 19 to be condensed, and
a liquid receiver 9 that receives droplets generated by the
condensation of the vapor is provided in the lower portion of
the vapor condensation portion 8 as illustrated in FIG. 7. In
addition, a waste liquid bottle 11 that collects liquid gathered
in the liquid receiver 9 through a tube 10 is provided under
the liquid receiver 9.

In addition, a thermometric conductivity in the vapor
condensation portion 8 is preferably higher than a thermo-
metric conductivity in the first medium supporting portion
12. Since a thermometric conductivity is obtained by divid-
ing a thermal conductivity by density and a specific heat
capacity, if a thermometric conductivity of the vapor con-
densation portion 8 is higher than a thermometric conduc-
tivity of the first medium supporting portion 12, the tem-
perature of the vapor condensation portion 8 more easily
becomes a low temperature so that heat can be more easily
lost than in the first medium supporting portion 12. There-
fore, since a thermometric conductivity of the vapor con-
densation portion 8 and a thermometric conductivity of the
first medium supporting portion 12 have a relationship as
described above, the condensation of the vapor in the first
medium supporting portion 12 can be suppressed to a high
degree in the same manner as in the case where the thermal
conductivity of the vapor condensation portion 8 is higher
than the thermal conductivity of the first medium supporting
portion 12.

In addition, the vapor condensation portion 8 preferably
has a smaller contact angle with a droplet generated by the
condensation of the vapor than the first medium supporting
portion 12. This is because the condensation of the vapor can
be suppressed to a high degree in the first medium support-
ing portion 12, since the vapor condensation portion 8
becomes wet more easily than the first medium supporting
portion 12.

In addition, the vapor condensation portion 8 according to
the embodiment is disposed so that a gap L1 (FIG. 7)
between the first medium supporting portion 12 and the
second medium supporting portions 21 and 22 is equal to or
greater than 2 mm and equal to or less than 20 mm. Here, if
the gap L1 between the first medium supporting portion 12
and the second medium supporting portions 21 and 22 is not
fixed, the vapor condensation portion 8 is preferably dis-
posed so that the gap L1 between all portions becomes equal
to or greater than 2 mm or equal to or less than 20 mm. It
is possible to suppress droplets generated by the condensa-
tion in the vapor condensation portion 8 from being attached
to the first medium supporting portion 12 and the second
medium supporting portions 21 and 22 by setting the gap
between the vapor condensation portion 8 and the first
medium supporting portion 12 and the second medium
supporting portions 21 and 22 to be equal to or greater than
2 mm. This is because it is possible to suppress the vapor
from condensing in the first medium supporting portion 12
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and the second medium supporting portions 21 and 22 in a
high degree by setting the gap between the vapor conden-
sation portion 8 and the first medium supporting portion 12
and the second medium supporting portions 21 and 22 to be
equal to or less than 20 mm.

As described above in Embodiments 1 to 3, the recording
apparatus according to the embodiments of the invention
includes the electromagnetic wave irradiation portion 7 that
radiates an electromagnetic wave, and dries ink by using the
electromagnetic wave, the first medium supporting portion
12 or 31 that supports the recording medium P in the
irradiation area 18 of the electromagnetic wave irradiation
portion 7 and has the opening portion 19 through which
vapor evaporated from ink ejected onto the recording
medium P by the electromagnetic wave irradiation by the
electromagnetic wave irradiation portion 7 passes, and the
second medium supporting portions 21 and 22 that are
provided adjacent to the first medium supporting portion 12
or 31 and have a thermal conductivity lower than the first
medium supporting portion 12 or 31.

According to this, since an opening portion through which
vapor evaporated from ink passes is provided in the first
medium supporting portion 12 or 31, it is possible to cause
the vapor evaporated from the ink by electromagnetic wave
irradiation to escape through the opening portion 19 in a
direction moving away from a part of the first medium
supporting portion 12 or 31 that faces the recording medium
P, that is, a contact area of the first medium supporting
portion 12 or 31 and the recording medium P. According to
this, it is possible easily to reduce an actual amount of the
vapor which becomes the condensation source in the vicinity
of the medium supporting portion, and thus hardly any
condensation occurs in the vicinity of the medium support-
ing portion.

Then, since the second medium supporting portions 21
and 22 having a thermal conductivity lower than the first
medium supporting portion 12 or 31 are provided adjacent
to the first medium supporting portion 12 or 31, hardly any
condensation occurs due to the second medium supporting
portions 21 and 22 having a lower thermal conductivity in an
area outside of the irradiation area 18 (the non-irradiation
area 20) and outside the first medium supporting portion 12
or 31.

Accordingly, it is possible to suppress the vapor evapo-
rated from the ink by the electromagnetic wave irradiation
from condensing in the medium supporting portion by
combining the first medium supporting portion 12 or 31
having the opening portion 19 and the second medium
supporting portions 21 and 22 having a low thermal con-
ductivity as described above.

In addition, in other words, the recording apparatus
according to the embodiments of the invention includes the
first medium supporting portion 12 or 31 which supports the
recording medium P and on which the ventilative opening
portion 19 is provided in the electromagnetic wave irradia-
tion area 18 for drying ink, and the second medium sup-
porting portions 21 and 22 which are provided adjacent to
the first medium supporting portion 12 or 31, and the first
medium supporting portion 12 or 31 and the second medium
supporting portions 21 and 22 are configured so that the
condensation of the vapor evaporated from the ink recorded
on the recording medium P by the electromagnetic wave
irradiation is reduced.

Further, “to be configured so that the condensation is
reduced” does not mean that vapor is not at all condensed in
the medium supporting portion, and the expression is used
as meaning that even if condensed liquid in the medium
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supporting portion is attached to the recording medium, the
condensation is not a problem as long as the condensation is
of the degree of not being recognized as a stain.

According to the characteristics described above, it is
possible to suppress the vapor evaporated from the ink by
the electromagnetic wave irradiation from being condensed
in the first medium supporting portion 12 or 31 and the
second medium supporting portions 21 and 22 to contami-
nate the recording medium P.

The entire disclosure of Japanese Patent Application of
No. 2013-156421, filed Jul. 29, 2013 is expressly incorpo-
rated by reference herein.

What is claimed is:

1. A recording apparatus comprising:

an electromagnetic wave irradiating portion that radiates
an electromagnetic wave and dries ink by using the
electromagnetic wave;

a first medium supporting portion that supports a record-
ing medium in an irradiation area of the electromag-
netic wave irradiating portion and has an opening
portion through which vapor evaporated from ink
ejected onto the recording medium by electromagnetic
wave irradiation by the electromagnetic wave irradiat-
ing portion passes, wherein the opening portion is
formed by linear members arranged in a lattice shape;
and

a second medium supporting portion that supports the
recording medium in an area spaced apart from the
irradiation area and that is provided adjacent to the first
medium supporting portion and has a thermal conduc-
tivity lower than the first medium supporting portion,

wherein both the first medium supporting portion and the
second medium supporting portion are downstream of
a recording area.

2. The recording apparatus according to claim 1, further

comprising:

a transporting portion that transports the recording
medium,

wherein the second medium supporting portion is adja-
cent to the first medium supporting portion adjacent in
a transportation direction and to at least one side of the
recording medium in a transportation direction that is
transverse to the transportation direction.

3. The recording apparatus according to claim 1,

wherein the second medium supporting portion has a
thermal conductivity equal to or greater than 0.057
W/(m'K) and equal to or less than 30 W/(m-K).

4. The recording apparatus according to claim 1,

wherein a supporting area of the recording medium on
which the first medium supporting portion supports the
recording medium is smaller than a supporting area of
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the recording medium on which the second medium
supporting portion supports the recording medium.

5. The recording apparatus according to claim 1,

wherein a contact angle of the second medium supporting
portion with a droplet generated by condensation of the
vapor evaporated from the ink ejected onto the record-
ing medium by the electromagnetic wave irradiation by
the electromagnetic wave irradiating portion is greater
than a contact angle in the first medium supporting
portion with the droplet.

6. The recording apparatus according to claim 1, further

comprising:

a vapor condensation portion that condenses the vapor
that passes through the opening portion.

7. The recording apparatus according to claim 6,

wherein a thermal conductivity of the vapor condensation
portion is higher than a thermal conductivity of the
second medium supporting portion.

8. The recording apparatus according to claim 1, further

comprising:

a transporting portion that transports the recording
medium,

wherein an electromagnetic wave irradiation length of the
electromagnetic wave irradiating portion in an inter-
secting direction that intersects a transportation direc-
tion of the recording medium by the transporting por-
tion corresponds to a length of the first medium
supporting portion in the intersecting direction.

9. The recording apparatus according to claim 1,

wherein a distance from an electromagnetic wave irradia-
tion area of the electromagnetic wave irradiating por-
tion to the second medium supporting portion is equal
to or less than 20 mm.

10. A recording apparatus comprising:

a first medium supporting portion that supports a record-
ing medium and has a ventilative opening portion in an
electromagnetic wave irradiation area for drying ink,
wherein the ventilative portion is formed by linear
members arranged in a lattice shape; and

a second medium supporting portion that supports the
recording medium in an area spaced apart from the
irradiation area and that is provided adjacent to the first
medium supporting portion in the electromagnetic
wave irradiation area,

wherein the first medium supporting portion and the
second medium supporting portion are configured so
that condensation of vapor evaporated from the ink
recorded on the recording medium by electromagnetic
wave irradiation is decreased, wherein both the first
medium supporting portion and the second medium
supporting portion are downstream of a recording area.

#* #* #* #* #*



